MATERIALS AND METHODS

Site and birds
The adult pheasants were monitored in 1995, 1996 and 1997 on a commercial rearing enterprise in south-west Scotland which had pens for breeding birds, incubation facilities, rearing pens and release pens. Beginning around the third week of February in each year, semi-wild female pheasants were caught from the estate and several other estates within a 75 mile radius over a period of three to four weeks. Most of these birds had themselves been reared on the site and then released on to the estates six to eight months earlier. Smaller numbers of male pheasants were also caught on the estates, but the majority of the male pheasants were purchased from a different site in northern England. Following standard practice (Wise 1993) , plastic 'spectacles' were fitted to all the birds to reduce egg eating and cannibalism, ribbon brails were applied to one wing to reduce mobility, and the spurs of the males were blunted to reduce damage to the females.
The pheasants were accommodated in a series of adjoining grass pens with netted sides and roof. Each pen measured 21-9 m by 14-6 m and held 60 to 62 female pheasants and eight to nine males, giving approximately 4-6 m2 per bird. In 1995, 1200 female pheasants and 160 male pheasants were placed; in 1996, 1240 females and 160 males; and in 1997, 1580 female and 220 male pheasants. In 1996 the pens were kept on the site first used in 1995, but in 1997 a different site was used. Each pen contained one weatherproof feed hopper, one automatic drinker connected to a common outdoor header tank, and half barrels were provided as nest sites.
All the birds received the in-feed anthelmintic flubendazole (Flubenvet; Janssen Animal Health) for five to seven days, approximately three to five weeks after the breeding pens began to be filled, and the treatment was repeated as necessary during the following months of egg production. To reduce the number of cases of mycoplasmosis, tiamulin (12.5 per cent Tiamutin; Leo Laboratories) was administered periodically in the drinking water, and in 1997, live Newcastle disease vaccine (Poulvac Hitchner B 1; Fort Dodge Animal Health) was administered by eyedrop to each bird. A proprietary breeder pellet containing 18 per cent crude protein was provided ad libitum from when the birds were caught to the end of egg collection, some 18 to 19 weeks later.
Arrangements were made with the gamekeeper in charge of the site for all the birds which died or were culled in the breeding pens to be submitted for postmortem examination.
Producion periods
The time spent in the breeding pens was divided into four unequal periods as follows: period 1, from the start of catching up to the onset of egg production, approximately six weeks; period 2, the first four weeks of egg production; period 3, the second four weeks of egg production; and period 4 (Lister 1989 (Lister and others 1985) and has since spread to many other areas of the UK. Ten years after the disease was diagnosed in southern England, it was diagnosed at two sites in southwest Scotland in 1993, one of which was the site described in this study. A virus designated'750/83' has been isolated from the tissues of pheasants with such lesions and has the appearance of a coronavirus when examined by an electron microscope (Lister and others 1985, Gough and others 1996) . This virus is different from strains of coronavirus recovered from poultry with infectious bronchitis (including strains M41, 793/B, D274 and D1466) and has been termed 'pheasant coronavirus' (Lister and others 1985, Gough and others 1996) . Although it has been recognised for several years, the epidemiology of the condition is still largely conjectural. It (Lister 1989) . No trigger factor could be identified in the present study, in which most of the losses occurred in the last few weeks of egg production. A mortality rate exceeding 14 per cent was reported by Gough and others (1996) , and there are anecdotal reports of much higher mortality in some flocks. However, in the present study, the condition had become endemic, and there were few deaths.
E coli septicaemia
In 1996 a fibrinous pericarditis and perihepatitis was observed in two birds from which heavy growths of E coli were recovered. In one bird the condition was secondary to an upper respiratory tract infection, and in the other the precipitating factor was considered to be an egg yolk peritonitis. In 1997, colisepticaemia was diagnosed in six birds in the absence of respiratory tract or reproductive tract disorders. (Hudson 1986, Potts and others 1984) , and in the past with disease in grey partridge (Perdix perdix) (Potts 1986).
However, these parasites do not appear to cause clinical disease in pheasants, and were not considered to be significant in the present study.
The Veterinary Record, March 4, 2000 Histomoniasis Histomoniasis (blackhead) was diagnosed in six female pheasants over a period of four weeks in 1996. Most of the affected birds were in good body condition, but had multiple coalescing yellow or fawn circular areas up to 15 mm diameter on the surface and cut surfaces of the liver. The centres of the lesions were often slightly darker and more depressed than the surrounding areas of liver necrosis. Only one of the six birds had gross abnormalities of the caeca, with one caecum having a thickened wall, mucosal petechiae and white cores of inflammatory debris. Wet smears were prepared from the affected livers and caeca and examined microscopically but no motile protozoa were observed, probably because of the interval between the death of the birds and the examination of the carcases. No significant bacteria were isolated or demonstrated on aerobic or anaerobic cultures, or on Ziehl-Neelsen or Gram-stained smears from affected areas. Histopathological examination of affected livers showed coalescing areas of hepatocyte necrosis, surrounded by mononuclear cells and often giant cells, and in some birds there were periodic acid-Schiff (PAs)-positive protozoa, presumed to be Histomonas meleagridis, at the periphery of the lesions. Similar organisms were also found in PAs-stained sections of the mucosa of the affected caecum.
Histomoniasis is a parasitic disease of the caeca and liver of many gallinaceous birds including the turkey, domestic fowl, peafowl, guineafowl, chukar partridge and pheasant (McDougald 1991 ). The causal organism, H meleagridis, is initially found in the caeca, but can reach the liver by the hepatic portal system (Soulsby 1982). In young turkeys the disease is characterised by the production of sulphur-yellow diarrhoea, anorexia and death, with postmortem lesions induding distension of the caeca with caseous or haemorrhagic cores, ulceration and sometimes perforation of the caeca, and circular depressed areas of liver necrosis (McDougald 1991) . There is marked variation in the susceptibility of different species of birds to histomoniasis. Lund and Chute (1972a, b) found that turkeys, chukar partridges and peafowl were most susceptible, followed by guineafowl and domestic fowl, with the pheasant being considerably less susceptible. Nevertheless, because of the potential risk from this and other protozoal conditions, it is standard practice to incorporate the antiprotozoal agent dimetridazole into the feed of growing pheasants (Wise 1993) .
In view of the relatively low susceptibility of pheasants to histomoniasis, there must have been a heavy challenge to cause the liver lesions, which were identical to those observed in turkeys. The good body condition and absence of caecal lesions in most of the birds suggest that histomoniasis can be an acute disease in pheasants.
Free histomonads cannot survive outside the host for more than a few minutes (McDougald 1991) . However, histomonads can infect the eggs of the parasitic nematode Hgallinarum which is also found in the caeca and whose eggs are subsequently passed in the faeces. The histomonads survive in the Heterakis eggs or in earthworms which act as transport hosts for the eggs, with the life cycle continuing when the eggs or earthworm are ingested by the final host. In the present study, the first four cases occurred 10 to 28 days after the completion of a course of the in-feed anthelmintic flubendazole and wet preparations from the caeca of these birds did not detect any H gallinarum. The Reproductive tract disorders Disorders of the female reproductive tract (egg yolk peritonitis, impaction of the oviduct, prolapse of the oviduct, or combinations of these conditions) resulted in the deaths of 43 birds, approximately 1 per cent of all the female pheasants placed. These deaths occurred at various times after the onset of egg production, and accounted for 27-7 per cent of the carcases submitted from the breeding pens. Bacterial cultures were made from the abdominal cavity of some of the birds with egg yolk peritonitis and a variety of bacteria were isolated, predominantly E coli but also Pasteurella species and Yersinia pseudotuberculosis. Similar reproductive tract disorders are common in domestic fowl, turkeys and ducks, and are caused by several factors including excess bodyweight, the production of large eggs, vent pecking, ascending infections of the reproductive tract, physical upsets of the birds, Mgallisepticum infection, and other unspecified stressors (Gooderham 1993 , Stuart 1993 , Pattison 1993 . The causes in pheasants are likely to be similar, and if losses from reproductive tract disorders become excessive in a flock of breeding pheasants, the role of these predisposing factors should be investigated.
Trauma
Trauma was considered to be the cause of death of 35 birds (28 females and seven males), making up 22-6 per cent of all deaths. There was a difference between the sexes, with trauma causing 43-7 per cent of all male deaths compared with 20-1 per cent of all female deaths. The traumatic injuries in the males were mostly caused by head pecking, and in females the commonest traumatic injury was loss of feathers, excoriation of the skin, and subsequent cellulitis along the back, resulting from injuries acquired during treading (mating) and subsequent cannibalism. The majority of the treading injuries occurred in the third or fourth production periods. Losses from trauma accounted for approximately 1 per cent of all the pheasants placed in 1996 and 1997. Wise (1993) commented that such losses could reach 20 per cent. The relatively low incidence of such disorders may have been due to the use of plastic spectacles, the blunting of spurs of the male birds, and to the birds being kept in small groups at a low stocking density. The use of canvas saddles on the hens can reduce treading injuries (Wise 1993), as does the provision of adequate cover. Conversely, losses from treading injuries can increase if the above factors are not dealt with, especially in wet, muddy conditions when more feathers may be removed and greater excoriation of the back may occur during mating.
Lymphomatous tumours
Lymphomatous tumours were found in eight birds. Five of the birds had enlarged livers, usually pale but sometimes green or reddish, with paler focal lesions varying from miliary lesions, 0 5 mm in diameter, to large protruding nodules 4 cm in diameter. A sixth bird had a very enlarged pale liver with no focal lesions. Four of the birds with affected livers also had enlarged pale spleens, sometimes with a marbled appearance. In the remaining four birds the spleens were grossly normal. Two birds had enlarged thymus glands, with individual lobes reaching 4 cm in diameter, and two birds had pale nodules up to 8 mm in diameter on the mucosa of the duodenum. One bird had pale foci in the kidneys in addition to other lesions, and another bird had pale areas in the pancreas and caeca, and pale protruding masses up to 8 mm in diameter on (Payne 1992) , and embryo fibroblast cultures from ringnecked pheasants are susceptible experimentally to infection with ALV of subgroups A and E (Payne 1992) 
